Notch signaling imposes two distinct blocks in the differentiation of C2C12 myoblasts.
Notch signal transduction regulates expression of downstream genes through the activation of the DNA-binding protein Su(H)/CBF1. In Drosophila most of Notch signaling requires Su(H); however, some Notch-dependent processes occur in the absence of Su(H) suggesting that Notch signaling does not always involve activation of this factor. Using constitutively active forms of Notch lacking CBF1-interacting sequences we identified a Notch signaling pathway that inhibits myogenic differentiation of C2C12 myoblasts in the absence of CBF1 activation. Here we show that ligand-induced Notch signaling suppresses myogenesis in C2C12 myoblasts that express a dominant negative form of CBF1, providing additional evidence for CBF1-independent Notch signal transduction. Surprisingly mutant forms of Notch deficient in CBF1 activation are unable to antagonize MyoD activity, despite the fact that they inhibit myogenesis. Moreover, Notch-induced antagonism of MyoD requires CBF1 suggesting that the CBF1-dependent pathway mediates a cell-type-specific block in the myogenic program. However, Notch signaling in the absence of CBF1 activation blocks both myogenesis and osteogenesis, indicative of a general block in cellular differentiation. Taken together our data provide evidence for two distinct Notch signaling pathways that function to block differentiation at separate steps during the process of myogenesis in C2C12 myoblasts.